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(54) Mobile communication terminal 

(57) A mobile communication terminal, In which a 
user of the mobile communication terminal can desig- 
nate handover among plural communication systems, 
is provided. The mobile communication terminal pro- 
vides radio sections for different communication sys- 
tems, which establish, connect, and disconnect radio 
tines, and measure communication quality at the com- 
munication systems, a controller, which controls each of 
the radio sections so that each of the radio sections es- 
tablishes, connects, and disconnects a radio line, and 
measures the communication quality at each of the 
communication systems, and also controls handover 



operation among the communication systems by chang- 
ing the operation of the radio sections, and an operating 
section which exchanges information with a user of the 
mobile communication terminal. In case that handover 
to a communication system with which the communica- 
tion started, handover to a desiring communication sys- 
tem, or handover to a communication system being dif- 
ferent from the currently using communication system, 
is designated via the operating section, before starting 
the communication or during the communication, the 
controller controls so that the designated handover is 
executed. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a mobile com- 5 
munication terminal, in particular, which can communi- 
cate in plural communication systems. 

Description of the Related Art 

10 

[0002] At the code division multiple access (CDMA) 
communication system, whose communication service 
will start in the U.S.A. and Europe, mobile communica- 
tion terminals are required to have a function that can 
communicate in both of the CDMA communication sys- 
tem and the global system for mobile communications 
(GSM) communication system, and further required to 
have a handover function between both the communi- 
cation systems. 

[0003] At the CDMA communication system, the se- 
curity for communication contents is high and high 
speed data communication can be realized. However, 
at its initial stage, it is anticipated that its service area is 
narrow and its communication charge is high. 
[0004] On the contrary, at the GSM communication 
system, its service area is wide and its communication 
charge is low, however, It has a disadvantage that the 
data communication speed Is low. 
[0005] By utilizing the handover function between the 
CDMA and GSM communication systems, it can be re- 
alized that a radio line is hardly cut off during speaking 
or delivering data. 

[0006] As a handover technology between two com- 
munication systems, Japanese Patent Application Laid- 
Open No. 2000-505261 has disclosed a method and a 
systiem for the coexistence of the CDMA and GSM com- 
munication systems. In this patent application, a switch- 
ing method, from the CDMA communication system to 
the GSM communication system during speaking or de- 
livering data, has been described. 
[0007] And as another handover technology between 
two communication systems, Japanese Patent Applica- 
tion Laid-Open No. 2001-36937 has disclosed a mobile 
communication terminal being capable of communicat- 
ing in plural communk^ation systems and a handover 
switching method during speaking. In this patent appli- 
cation, a handover technology, between two communi- 
cation systems of the personal digital cellular (PDC) and 
the personal handy-phone system (PHS), has been de- 
scribed. And when the handover switching failed during 
speaking within one of the communication systems, the 
handover to the other communication system is execut- 
ed, and the communication can be continued. 
[0008] At a conventional mobile communication ter- 
minal, which can execute handover between two differ- 
ent communication systems, like as mentioned above, 
the handover, between the two communication sys- 
tems, is executed based on the communication quality 



and without informing the user of the mobile communi- 
cation temninal about the handover. For example, in 
case ttiat a user of a mobile communication terminal 
started to call by selecting the GSM communication sys- 
tem, when the communication quality of the GSM com- 
munication system became a value being lower than a 
designated value and the communication quality of tiie 
CDMA communication system became a value being 
higher than the designated value, the handover, from 
ttie GSM communication system to tiie CDMA commu- 
nication system, is executed without informing the user 
of the mobile communication terminal about the hando- 
ver. On the contrary, in case that a user of a mobile com- 
munication terminal started to call by selecting the CD- 
MA communication system, when the communication 
quality of the CDMA communication system became a 
value being lower than a designated value and the com- 
munication quality of the GSM communication system 
became a value being higher than the designated value, 
the handover, from the CDMA communication system 
to tiie GSM communication system, is executed without 
infonning the user of the mobile communk:ation terminal 
about the handover. 

(0009] Therefore, for example, in case that a user of 
a mobile communication terminal started to call by se- 
lecting the GSM communication system, and after this, 
the handover, from ttie GSM communication system to 
the CDMA communication system, was executed, tfiere 
is a problem that a communication charge, which is larg- 
er than expected, is charged to the user of the mobile 
communication terminal. 

[0010] Furtiier, in case that a user of a mobile com- 
munication terminal started to communicate to a site for 
receiving moving pictures at real time by selecting the 
CDMA communication system whose data communica- 
tion speed is high, when the communication quality of 
the CDMA communicalkjn system became a value be- 
ing lower than a designated value and tiie communica- 
tion quality of the GSM communication system became 
a value being higher tiian the designated value, and the 
handover, from the CDMA communication system to the 
GSM communication system, was executed. In this 
case, there is a problem that the user of the mobile com- 
munication terminal cannot continue to receive the mov- 
ing pictures at real time. 

SUMMARY OF THE INVENTION 

[001 1] It is therefore an object of the present invention 
to provide a mobile communication terminal, in which a 
user of a mobile communication temrxtnal can designate 
handover among plural communication systems. 
[0012] According to a first aspect of tiie present inven- 
tion, for achieving the object mentioned above, there is 
provided a mobile communication terminal. The mobile 
communication temiinal provides plural radio means for 
plural communication systems being different from one 
another. whk:h establish, connect, and disconnect radio 
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lines, and measure communication quality at the plural 
communication sy8tem& being different from one anoth- 
er, a controlling means, which controls each of the plural 
radio means so that each of the plural radio means es- 
tablishes, connects, and disconnects the radio line, and 5 
measures the communication quality at each of the plu- 
ral communication systems, and also controls handover 
operation among the plural communication systems by 
changing the operation of the plural radio means, and 
an operating means which exchanges information with 
a user of the mobile communication terminal. And in 
case that a communication system which is used after 
handover operation was executed is designated via the 
operating means by the user, the controlling means con- 
trols to execute the handover operation based on the 
designation of the user 

[0013] According to a second aspect of the present 
invention, in the first aspect, when the handover opera- 
tion designated by the user is impossible, the controlling 
means outputs this situation that the handover operation 
designated by the user Is Impossible via the operating 
means. 

[0014] According to a third aspect of the present in- 
vention, in the first aspect, when the handover operation 
designated by the user is impossible but handover op- 
eration being different from the handover operation des- 
ignated by the user is possible, the controlling means 
outputs this situation that the handover operation being 
different from the handover designated by the user Is 
possible via the operating means. 
[001 5] According to a fourth aspect of the present in- 
vention, in the first aspect, the designation of the com- 
munication system with which the mobile communica- 
tion terminal communicates after executing the hando- 
ver operation is set before the communication starts via 
the operating means. 

[001 6] According to a fifth aspect of the present inven- 
tion, in the first aspect, the designation of the communi- 
cation system with which the mobile communication ter- 
minal communicates after executing the handover op- 
eration is set during the communication via the operat- 
ing means. 

[0017] According to a sixth aspect of the present in- 
vention, in the fourth aspect, the operating means pro- 
vides a storing means in which the designation of the 
communication system is stored. 
[0018] According to a seventh aspect of the present 
invention, in the fifth aspect, the operating means pro- 
vides a storing means in which the designation of the 
communication system is stored. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The objects and features of the present inven- 
tion will become more apparent from the consideration 
of the following detailed description taken in conjunction 
with the accompanying drawings in which: 



Fig. 1 is a block diagram showing a structure of a 
mobile communication terminal at an emk>odimQnt 
of the present invention; 

Fig. 2 is a flowchart showing handover operation of 
the mobile communication tenninal at the embodi- 
ment of the present invention; 
Fig. 3 is a diagram showing the handover operation 
at the time when the mobile communication termi- 
nal is moving from a GSM service area to a CDMA 
service area at the embodiment of the present in- 
vention; 

Fig. 4 is a flowchart showing operation of step S7 
shown in Fig. 2 in detail; 

Fig. 5 is a diagram showing the handover operation 
at the time when the mobile communication termi- 
nal is moving from a GSM service area to another 
GSM service area at the embodiment of the present 

invention; and 

Fig. 6 is a diagram showing the handover operation 
to a communication system being different from cur- 
rently using communk:ation system at the embodi- 
ment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0020] Referring now to the drawings, an embodiment 
of the present invention is explained in detail. Fig. 1 is 
a block diagram showing a structure of a mobile com- 
munication terminal at the emt)odiment of the present 

invention. 

[0021] As shown in Fig. 1, a mobile communication 
terminal 10 at the embodiment of the present invention 
consists of radio sections 20 and 30, an antenna 40, a 
controller 50, and an operating section 60. The radio 
section 20 establishes, connects, and disconnects a ra- 
dio line by the CDMA communication system, and 
measures the communk»tion quality of the radio line. 
The radio section 30 establishes, connects, and discon- 
nects a radio line by a communication system being dif- 
ferent from the CDMA communication system, for ex- 
ample, the PHS. the GSM, or the PDC communication 
system, and measures the communication quality of the 
radio line. The antenna 40 is a common antenna for the 
radio sections 20 and 30. The controller 50 controls 
handover between the CDMA communication system 
and the communication system of the PHS, the GSM, 
or the PDC, by switching the operation of the radio sec- 
tions 20 and 30. The operating section 60 is an interface 
means with the user of the mobile communication ter- 
minal 10. The mobile communication terminal 10 has a 
handover function, which continues to communicate by 
using one of the radio sections 20 and 30 during speak- 
ing and listening to or receiving and delivering data by 
using the other of the radio sections 20 and 30 without 
cutting off the radio line. Further, the mobile communi- 
cation terminal 10 has a function that the user of the 
mobile communication terminal 10 can select the com- 
munication system connecting to the radio line during 
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speaking and listening to or receiving and delivering da- 
ta, without cutting off the radio tine. 
[0022] The radio section 20 provides a transmitter 21 
that transmits information by the CDMA communication 
system, and a receiver 22, which receives information 5 
by the CDMA communication system, and also has a 
function that measures the communication quality be- 
tween the mobile communication terminal 10 and base 
stations belnq two or more which execute communica- 
tion by the CDMA communication system. And the radio 
section 20 is connected to the controller 50. 
[0023] The radio section 30 provides a transmitter 31 
tiiat transmits information by the communication system 
being different from the CDMA communication system, 
and a receiver 32, which receives information by the 
communication system using at the transmitter 31 and 
also has a function that measures the communication 
quality between the mobile communication terminal 10 
and base stations being two or more which execute 
communication by this using communication system. 
And tiie radio section 30 is connected to the conti-oller 
50. 

[0024] The controller 50 provides a central processing 
unit (CPU), and at a waiting time, controls the receivers 
22 and 32 In the radio sections 20 and 30 by operating 
the receivers 22 and 32 alternately, and also individually 
controls communication by the two communication sys^ 
tems at the radio sections 20 and 30. Further, the con- 
troller 50 controls the handover between the two com- 
munication systems and receives the designation of the 
handover by the user, and also receives the designation 
of the communication system using for a radio line that 
is used to connect tiie radio line. And the controller 50 
controls the receivers 22 and 32 in the radio sections 20 
and 30 so that the receivers 22 and 32 measure the 
communication quality between the mobile communica- 
tion terminal 10 and the base stations, and receives the 
measured result. The controller 50 is connected to the 
operating section 60. 

[0025] The operating section 60 provides a nniicro- 
phone 61 , input keys 62, a lamp 63, a buzzer 64, a mem- 
ory 65 being a storing means, and a liquid crystal display 
(LCD) 66. The memory 65 stores handover information, 
which was designated by the user of the mobile com- 
munication terminal 10 by using the input keys 62. 
[0026] The controller 50 judges whether handover is 
needed or not, based on the communication quality 
measured at the receivers 22 and 32 and information 
designated by the user or the handover designating in- 
formation storing in the memory 65. And only a case that 
tiie handover is needed and is possible, the controller 
50 executes the handover. In case that ttie handover is 
needed but is not possible, this situation is informed to 
the user by using one of or all of the lamp 63, the buzzer 
64, and the LCD 66, and the controller 50 requires the 
user to input the instruction of the user. 
[0027] Next, the handover, which can be executed at 
the embodiment of the present invention, is explained. 



At tile embodiment of the present invention, there are 
four following handover (1 ) to (4). which the user can 
designate before speaking and listening to a message 
and before receiving and delivering data or during com- 
munication, by inshxjcting Uie controller 50 by using the 
input keys 62 in the mobile communication temninal 10. 
And there is one following handover (5), which the user 
can designate only during communication. In this, the 
handover (1) is a conventional handover function, and 
the handover (2) to (5) is ttie function of the mobile com- 
munication terminal 10 of the present invention. 
[0028] The handover (1) is handover to a communi- 
cation system whose communication quality is the best. 
[0029] The handover (2) is handover only to a com- 
munication system with which the user started to com- 
municate. 

[0030] The handover (3) is handover only to the CD- 
MA communication system. 

[0031] The handover (4) is handover only to a com- 
munication system being different from the CDMA com- 
munication system. 

[0032] The handover (5) is handover to a communi- 
cation system being different from the currently using 
communication system. 

[0033] Next, referring to the drawings, handover op- 
eration of the mobile communication terminal 10 at ttie 
emtKxJiment of the present invention is explained. In this 
explanation, as a first example, a case, in which the ra- 
dio section 30 establishes, connects, and disconnects 
a radio line and also measures the communication qual- 
ity, at the GSM communication system, is explained. In 
ttiis, a case, in which first, tiie mobile communication 
terminal 1 0 sterted the communication at the GSM com- 
munication system, is explained. 
[0034] Fig. 2 is a flowchart showing handover opera- 
tion of the mobile communication terminal 1 0 at the em- 
bodiment of the present invention. Fig. 3 is a diagram 
showing the handover operation at the time when the 
mobile communication terminal 10 is moving from a 
GSM service area to a CDMA service area at the em- 
bodiment of the present invention. 
[0035] Referring to Figs. 1 , 2, and 3, the handover op- 
eration of the first example is explained. 
[0036] First, the user of the mobile communication ter- 
minal 10 selects handover only to a communication sys- 
tem, witii which the user sterts to communicate, by using 
tiie input keys 62, and the selected handover is stored 
in the memory 65 (step S 1 ). That is, the selected hando- 
ver is set and stored in the memory 65. In this case, the 
handover to the GSM communication system is select- 
ed. 

[0037] As shown in Fig. 3. the mobile communication 
terminal 10 is moving from a GSM service area 101 to 
a CDMA service area 102, and it is assumed that GSM 
base stations, except a GSM base station 1 , do not exist 
at the area surrounding the mobile communication ter- 
minal 10. 

[0038] Next, the user of the mobile communication 
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terminal 10 starts to communicate with the GSM base 
station 1 (step S2). When a designated time " t " passed 
after the communication started (step S3), the commu- 
nication quality between the mobile communication ter- 
minal 1 0 and the GSM base station 1 is measured at the 
receiver 32 by the control of the controller 50 (step S4). 
[0039] The measured result of the communication 
quality at the receiver 32 is inputted to the controller 50. 
And the controller 50 judges whether the communica- 
tion quality is higher than a designated value ornot (step 
S5), that is, it is judged whether the communication qual- 
ity was deteriorated or not 

[0040] When it was judged that the communication 
quality was lower than the designated value (Yes at the 
step S5), the controller 50 refers to the handover set and 
storing in the memory 65, which was designated by the 
user by using the input keys 62 at the step SI (step S6). 
[0041] The controllerSO judges whether the handover 
set and storing in the memory 65 is possible or not (step 
S7). In this, the handover set and storing in the memory 
65 is the handover only to the GSM communication sys- 
tem with which the user started to communicate. As 
shown in Fig. 3, the mobile communication terminal 10 
is moving from the GSM service area 101 to the CDMA 
service area 102, therefore, the handover to the CDMA 
communication system is possible, but the handover to 
the GSM communication system is impossible. 
[0042] When it was judged that the communication 
quality was higher than the designated value (No at the 
step S5), the controller 50 judges whether the handover 
to the other communication system (the CDMA commu- 
nication system) has been inputted by the user by using 
the input keys 62 (step S11 ). When the handover to the 
CDMA communication system has been inputted by the 
input keys 62 (Yes at the step S11 ), the step goes to the 
step S7. When the handover to the CDMA communica- 
tion system has not been inputted by the input keys 62 
(No at the step S11), the step returns to the step S3. 
That Is, at the step S11 , It is judged whether the com- 
munication system Is changed to the other communica- 
tion system by compulsion or not 
[0043] Fig. 4 is a flowchart showing the operation of 
the step S7 shown in Fig. 2 in detail. Referring to Fig. 4, 
the operation of the step S7 is explained in detail. 
[0044] First, the controller 50. based on the handover 
set and storing in the memory 65 referred at the step 
S6, controls the receiver 32 so that the receiver 32 
measures the communication quality between the mo- 
bile communication terminal 10 and the other GSM base 
stations except the GSM base station 1 (step S21). 
[0045] Next, the controller 50 judges whether the 
communication quality measured at the receiver 32 is 
higher than a designated value or not (step S22). That 
is. at the step S22, it is judged whether a base station, 
with which the mobile communication terminal 10 can 
keep the communication, exists or not. In this case, 
GSM base stations, except the GSM base station 1 , do 
not exist at the area surrounding the mobile communi- 



cation temrjinal 10. Therefore, the communication qual- 
ity, between the mobile communication temrjinal 10 and 
the other GSM base stations except the GSM base sta- 
tion 1 , Is lower than the designated value. 

5 [0046] Since the communication quality, between the 
mobile communication terminal 10 and the other GSM 
base stations except the GSM base station 1 , is lower 
than the designated value, the controller 50 controls the 
receiver 22 so that the receiver 22 measures the com- 

10 munication quality between the mobile communication 
terminail 10 and CDMA base stations (step S23). 
[0047] Next, the controller 50 judges whether the 
communication quality measured at the receiver 22 is 
higher than a designated value or not (step S24). That 

15 is, at the step S24, it is judged whether a CDMA base 
station, with which the mobile communication terminal 
10 can keep the communication, exists or not. And the 
judged result is stored In the memory 65 (step S25). In 
this case, the mobile communication terminal 10 is mov- 

20 ing to the CDMA service area 102 of the CDMA base 
station 2. Therefore, the communication quality, be- 
tween the mobile communication terminal 10 and the 
CDMA base station 2, is higher than the designated val- 
ue. 

25 [0048] In this, the communication quality, between the 
mobile communication terminal 10 and the other GSM 
base statk>ns except the GSM base station 1 . is lower 
than the designated value. Therefore, this situation, 
which the handover to the GSM communication system, 

30 designated by the user, can not be executed , is informed 
to the user by using one of or all of the lamp 63, the 
buzzer 64. and the LCD 66. At the same time, the con- 
troller 50 reads the information in the memory 65 stored 
at the step S25. and displays that the handover to the 

35 CDMA communication system is possible on the LCD 
66. Further, the controller 50 controls the LCD 66 so that 
the LCD 66 displays instructions to the user to input his/ 
her instmction by using the input keys 62 (step S8). In 
this, the instructions inputting by the user by using the 

40 input keys 62 are execution of " disconnection 
" waiting and " handover to the CDMA communication 
system 

[0049] The controller 50 judges what the input by the 
user by using the input keys 62 is in the execution of 

45 " disconnection " waiting and " handover to the CD- 
MA communication system " (step S9). In case that the 
Input is the handover to the CDMA communication sys- 
tem, the handover to the CDMA communication system 
is executed (step SIO). 

50 [0050] At the step S9, in case that the instruction by 
the user is " waiting " or the user did not input any in- 
struction for a designated time, the operation retums to 
the step S3. 

[0051] In case that the instruction by the user is 
55 " disconnection the communication ends (step SI 2). 
[0052] At the operation mentioned above, first, the us- 
er designated the handover only to the GSM communi- 
cation system. However, when the communication qual- 
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ily at the GSM communication system became lower 
than the designated value at the etep S5. the handover 
to the CDMA communication system can be executed 
by the operation following the step S5, by the new in- 
struction from the user at the step S9. Further, the user 5 
can end the communication or make a waiting state at 
the GSM communication system by the new instruction 
by the user. 

[0053] Next, as a second example, a case that the us- 
er designated handover to the CDMA communication 
system is explained. Fig. 5 is a diagram showing the 
handover operation at the time when the mobile com- 
munication terminal 10 is moving from a GSM service 
area to another GSM service area at the embodiment 
of the present invention. 

[0054] Referring to Figs. 1,2,4, and 5, the handover 
operation of the second example is explained. 
[0055] First, the user of the mobile communication ter- 
minal 10 selects handover only to the CDMA communi- 
cation system by using the input keys 62, and the se- 
lected handover is stored in the memory 65 (step SI ). 
[0056] In this case, as shown in Fig. 5, the mobile 
communication terminal 10 is moving from a GSM serv- 
ice area 101 to a GSM service area 103, and it is as- 
sumed that CDMA base stations do not exist at the area 
surrounding the mobile communication terminal 10. 
[0057] Next, the user of the mobile communication 
terminal 10 starts to communicate with the GSM base 
station 1 (step S2). When a designated time " t " passed 
after the communication started (step S3), the commu- 
nication quality between the mobile communication ter- 
minal 10 and the GSM base station 1 is measured at the 
receiver 32 by the control of the controller 50 (step S4), 
[0058] The measured result of the communication 
quality at the receiver 32 is inputted to the controller 50. 
And the controller 50 judges whether the communica- 
tion quality is higher than a designated value or not (step 
S5), that Is, it is judged whether the communication qual- 
ity was deteriorated or not. 

[0059] When it was judged that the communication 
quality was tower than the designated value (Yes at the 
step S5), the controller 50 refers to the handover set and 
storing in the memory 65, which was designated by the 
user by using the input keys 62 (step S6). 
[0060] The controller 50 judges whether the handover 
set and storing in the memory 65 is possible or not (step 
S7). In this, the handover set and storing in the memory 
65 is the handover only to the CDMA communication 
system that was set by the user at the step SI . As shown 
in Fig. 5. the mobile communication terminal 10 is mov- 
ing from the GSM service area 101 to the GSM service 
area 1 03, therefore, the handover to the CDMA commu- 
nication system is impossible. 

[0061] When it was judged that the communication 
quality was higher than the designated value (No at the 
step S5), the controller 50 judges whether the handover 
to the other communk;ation system (the CDMA commu- 
nicatk)n system) has been inputted or not by the user 



by using the input keys 62 (step S11 ). When the hando- 
ver to the CDMA communication system has been in- 
putted by the input keys 62 (Yes at the step S11), the 
step goes to the step S7. When the handover to the CD- 
MA communication system has not been inputted by the 
input keys 62 (No at the step S11). the step retums to 
the step S3. That is, at the step S1 1 , it is judged whether 
the communication system is changed to the other com- 
munication system by compulsion or not. 
[0062] Referring to Fig . 4, the operation of the step S7 
of this second example is explained in detail. 
[0063] First, the controller 50, based on the handover 
referred at the step S6, controls the receiver 22 so that 
the receiver 22 measures the communicatk)n quality be- 
tween the mobile communication terminal 10 and a CD- 
MA base station (step S21 ). Because, the handover only 
to the CDMA communication system was set at the step 
SI. 

[0064] Next, the controller 50 judges whether the 
communication quality measured at the receiver 22 Is 
higher than a designated value or not (step S22). That 
is, at the step S22, it is judged whether a base station, 
with which the mobile communication terminal 10 can 
keep the communication, exists or not. In this case, the 
CDMA t>ase station does not exist at the area surround- 
ing the mobile communication terminal 10, as shown In 
Fig. 5. Therefore, the communication quality, between 
the mobile communication terminal 10 and the CDMA 
base station, is lower than the designated value. 
[0065] Since the communication quality, between the 
mobile communication terminal 10 and the CDMA base 
station, is lower than the designated value, the controller 
50 controls the receiver 32 so tiiat the receiver 32 meas- 
ures the communication quality between the mobile 
communication terminal 10 and the GSM base stations 
except the GSM base station 1 (step S23). 
[0066] Next, the controller 50 judges whether the 
communication quality measured at the receiver 32 is 
higher than a designated value or not (step S24). That 
is, at the step S24, it is judged whether a GSM base 
station except the GSM base station 1 with which the 
mobile communication terminal 10 can keep the com- 
munication, exists or not. And the judged result is stored 
in the memory 65 (step S25). In this case, the mobile 
communication tenninal 10 is moving from the GSM 
service area 101 of the GSM base station 1 to the GSM 
service area 103 of the GSM base station 3. Therefore, 
the communication quality, between the mobile commu- 
nication terminal 10 and the GSM base station 3, is high- 
er than ttie designated value. 

[0067] In this, the communication quality, between the 
mobile communication terminal 10 and the CDMA base 
station, is lower than tiie designated value. Therefore, 
this situation, which the handover to the CDMA commu- 
nication system, designated by the user, can not be ex- 
ecuted. Is informed to the user by using one of or all of 
the lamp 63, the buzzer 64, and ttie LCD 66. At ttie same 
time, the controller 50 reads the information in the mem- 
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ory 65 stored at the step S25, and displays that the 
handover to the GSM oommunication system is possible 
on the LCD 66. Further, the controller 50 controls the 
LCD 66 so that the LCD 66 displays Instmctlons to the 
user to input his/her instruction by using the input keys 5 
62 (step S8). In this, the instructions inputting by the user 
by using the input keys 62 are execution of 
" disconnection " waiting and " handover to the 
GSM communication system 

[0068] The controller 50 judges what the input by the 
user by using the input keys 62 is in the execution of 
" disconnection " waiting and " handover to the 
GSM communication system " (step S9). in case that 
the input is the handover to the GSM communication 
system, the handover to the GSM communication sys- 
tem is executed (step SIC). 

[0069] At the step 89, in case that the instruction by 
the user is " waiting " or the user did not input any in- 
struction for a designated time, the operation returns to 
the step S3. 

[0070] In case that the instruction by the user Is 
" disconnection the communication ends (step S12). 
[0071] At the operation mentioned at>ove, first, the us- 
er designated the handover only to the CDMA commu- 
nication system. However, when the communication 
quality of the currently using GSM communication sys- 
tem became lower than the designated value at the step 
S5, the handover to the GSM communication system at 
the GSM base station 3 to which the mobile communi- 
cation terminal 10 is moving can be executed by the op- 
eration following the step S5, by the new instruction from 
the user at the step S9. Further, the user can end the 
communication or make a waiting state at the currently 
using GSM communication system by the new instruc- 
tion by the user. 

[0072] Next, a third example of the handover opera- 
tion to a communication system is explained. In the third 
example, when the mobile communk^tion terminal 10 
is communicating by using a communication system, a 
case, in which the mobile communication terminal 10 
executes the handover operation to a communication 
system being different from the currently using commu- 
nication system, is explained. 

[0073] Fig. 6 is a diagram showing the handover op- 
eration to a communication system being different from 
currently using communication system at the embodi- 
ment of the present invention. 

[0074] When the mobile communication terminal 10 
is communicating in the GSM service area 101, at the 
step S11 , in case that the user of the mobile communi- 
cation terminal 10 selects handover to a oommunicatk>n 
system being different from the currently using commu- 
nication system by using the input keys 62, in this case, 
the user selects the handover to the CDMA communi- 
cation system, the receiver 22 measures the communi- 
cation quality between the mobile communk:ation termi- 
nal 10 and CDMA t>ase stations by the control of the 
controller 50. Based on this measured result, the con- 



troller 50 judges whether the handover to the CDMA 
communication system is possible or not (step S7). 
However, as shown in Fig. 6, the CDMA base stations 
do not exist at the area surrounding the mobile commu- 
nication terminal 10, therefore, it is judged that it is im- 
possible to execute the handover to the CDMA commu- 
nication system. Since the mobile communication ter- 
minal 1 0 is communicating in the GSM service area 1 01 , 
the controller 50 judges that it is possible to keep the 
communication by the GSM communication system. 
[0075] After this, the situation, which the handover to 
the communication system (CDMA communication sys- 
tem), designated by the user, being different from the 
currently using communication system, can not be exe- 
cuted, is informed to the user by using one of or ail of 
the lamp 63. the buzzer 64, and the LCD 66. At the same 
time, the controller 50 reads the Information in the mem- 
ory 65 stored at the step S25, and displays that the com- 
munication at the currently using GSM communication 
system can be kept on the LCD 66. Further, tiie control- 
ler 50 controls the LCD 66 so ttiat die LCD 66 displays 
instructions to the user to input his/her instruction by us- 
ing the input keys 62 (step S8). In this, the instructions 
inputting by the user by using the input keys 62 are ex- 
ecution or disconnection and " waiting". 
[0076] The controller 50 judges what the input by the 
user by using the input keys 62 Is in the execution of 
" disconnection "and " waiting " (step S9). In case that 
the instruction by the user is " waiting " or the user did 
not input any instruction for a designated time, the op- 
eration returns to the step S3. 

[0077] In case that the insti-uction by the user is 
" disconnection the communication ends (step SI 2). 
[0078] As mentioned above, at the third example, 
even when the user selects the handover to a commu- 
nication system being different from the currentiy using 
communication system, if the selected oommunication 
system does not exist in the area surrounding the mobile 
communication terminal 10, the handover to the select- 
ed communication system Is not executed, and this sit- 
uation is informed to the user. 

[0079] At the explanation of the embodiment of the 
present invention, the handover, between the CDMA 
communication system and one of the communication 
systems such as PDC, GSM, and PHS, was explained. 
However, at the present invention, the handover, be- 
tween the CDMA communication system and two of the 
communication systems such as PDC, GSM, and PHS, 
is possible, by adding a radio section function. 
[0080] In case that it is impossible to execute the 
handover designated by the user, it is possible to display 
tills situation, which the handover designated by the us- 
er cannot be executed, on an instrument, such as a 
notebook computer and equipment for car navigation 
system, by connecting to the mobile communication ter- 
minal 10. And also designating the handover function 
and executing the handover by compulsion can be re- 
alized by using the instrument connecting to the mobile 
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communication terminal. 

[0081] Further, the handover function mentioned 
above can be designated to each of the telephone num- 
bers registered in the mobile communication terminal 

10. 

[0082] As mentioned above, the mobile communica* 
tion terminal of the present Invention provides plural ra- 
dio means for plural communication systems being dif- 
ferent from one another, which establish, connect, and 
disconnect radio lines at the plural different communi- 
cation systems, a controlling means that controls to es- 
tablish, connect, and disconnect the radio lines at the 
plural different communication systems, and also to 
measure communication quality in the plural different 
communication systems, and further controls handover 
operation among the plural different communication 
systems by changing the operation of the plural radio 
means, and an operating means which exchanges in- 
formation with a user of the mobile communication ter- 
minal. In case that handover only to a communication 
system with which the communication was started, 
handover only to a desiring communication system, or 
handover to a communication system being different 
from the currently using communication system is des- 
ignated via the operating means before and during the 
communication, and the handover to a designated com- 
munication system is executed by the control of the con- 
trolling means. Therefore, in many cases such as high 
speed data communication is required, cutting off during 
the communication is must be avoided, and the commu- 
nication charge Is made to be low, the handover meeting 
the desire of the user can be executed. 
[0083] Further, according to the present invention, 
when handover operation required by the user can not 
be executed, this situation is informed to the user via the 
operating means, and the user can select handover to 
other communication system. Therefore, the increase 
of the communication charge caused by the unneces- 
sary handover can be prevented. 
[0084] While the present invention has been de- 
scribed with reference to the particular illustrative em- 
bodiment, it is not to be restricted by that emtx)diment 
but only by the appended claims. It is to be appreciated 
that those skilled in the art can change or modify the 
embodiment without departing from the scope and spirit 
of the present invention. 

Claims 

1 . A mobile communication terminal, oomprising: 

plural radio means for plural communication 
systems being different from one another, 
which establish, connect, and disconnect radio 
lines, and measure communication quality at 
said plural communication systems being dif- 
ferent from one another; 



a controlling means, which controls each of 
said plural radio means so that each of said plu- 
ral radio means establishes, connects, and dis- 
connects said radio line, and measures said 

5 communication quality at each of said plural 

communication systems, and also controls 
handover operation among said plural commu- 
nication systems by changing the operation of 
said plural radio means; and 

10 an operating means which exchanges informa- 

tion with a user of said mobile communication 
terminal, wherein: 

in case that a communication system 
15 which is used after handover operation 

was executed is designated via said oper- 
ating means by said user, said controlling 
means controls to execute said handover 
operation based on the designation of said 
20 user. 

2. A mobile communication terminal in accordance 
with claim 1 , wherein: 

25 when said handover operation designated by 

said user is impossible, said controlling means 
outputs this situation that said handover oper- 
ation designated by said user is impossible via 
said operating means. 

30 

3. A mobile communication terminal in accordance 
with claim 1 or 2, wherein: 

when said handover operation designated by 
35 said user is impossible but handover operation 

being different from said handover operation 
designated by said user is possible, said con- 
trolling means outputs this situation that said 
handover operation being different from said 
40 handover designated by said user is possible 

via said operating means. 

4. A mobile communication terminal in accordance 
with one of claims 1 to 3, wherein 

45 said designation of said communication sys- 

tem with which said mobile communication terminal 
communicates after executing said handover oper- 
ation is set before the communication starts via said 
operating means. 

50 

5. A mobile communication terminal in accordance 
with one of claims 1 to 4, wherein 

said designation of said communication sys- 
tem with which said mobile communication terminal 
55 communicates after executing said handover oper- 
ation is set during the communication via said op- 
erating means. 
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A mobile communication terminal in accordance 
with claim 4 or 5, wherein 

said operating means provides a storing 
means in which said designation of said communi- 
cation system is stored. ^ 
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